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physicochemical properties and flavor characteristics of
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Abstract: Objective: This study aimed to solve the problems of

low freshness, heavy bitterness, and poor flavor of protein
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peptides hydrolyzed by enzymes of Harpodon nehereus (HN).
Methods: Ultrasound assisted enzymatic hydrolysis method was
used to prepare the HN protein peptides. Papain was selected as
the catalyst to study the changes in particle size, hydrolysis
degree, soluble peptide content, relative molecular mass
distribution, free amino acid content, and electronic tongue flavor
signal of the HN protein peptides under different ultrasound
power (0, 120, 240, 480, 600 W). The effect of different
ultrasound intensities on the structure and flavor of HN protein
peptides was studied. Results: Under the control of the conditions
of ultrasound intensity of 360 W, ultrasound time of 1 h, water
bath temperature of 55 °C, and water bath time of 4 h, the
protein hydrolysis degree reached 19.29%, and the soluble

peptide content was 0. 57 mg/mL. Ultrasound assisted
significantly reduced the particle size and relative molecular mass
of HN protein peptides, and the proportion of components
<3 000 increased from 67% to 82%. In addition, the bitter
amino acids dominate the protein HN protein peptides, followed
by sweet and fresh amino acids. The increase in the content of
fresh free amino acids in the products of ultrasound assisted
enzymatic hydrolysis was the largest. Therefore, ultrasound
assisted enzymatic hydrolysis reduced the bitterness of HN
protein peptides by increasing the content of fresh amino acids.
Conclusion: Ultrasound assistance can enhance the enzymatic
hydrolysis of HN proteins, thus improve the physicochemical
properties and flavor characteristics of HN protein peptides.

Keywords: Harpodon nehereus; protein peptides; ultrasound;

structure; flavor characteristics
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Figure 1  The effect of ultrasonic intensities on particle

size of H. nehereus protein peptides
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Figure 2 The effect of ultrasonic intensity on hydrolysis

degree of H. nehereus protein peptides

PR AL SO g A B s O & BUE
O IR A0 235 A A5 0 R P L /N IS 0 R A L DA T 5 R M R
L A 5 R Y #EI A8 0, Zhou ST AT 2L TOF
FUGE S 7 TIAL B AT DA S B T OK R R R K
SR MBS T R T 360 W I, 7K fif BE T 16 T B . 7T fig
2 PR Sy v o R R AR B A AR ORI O L W
DT HEE AR AL AT b, BT S
it 7 24 ) 7S R T 2 D o Ak R L (R )
o v I P A W A A A R IR R TR
SYREIR R WS Y S50, 5 EORE ik LI R O R AR,
FEI R L R G K A B 1 25 5 T RE X AR IR R
W AR S
2.3 FAIAMEREESN

AT K b P A () 35 T A A 0 R A B LA T e Y
AL I B SRS SRR A T A 0 XUk, H ok o 2
B KR AL S X 1 R A O & R e R
AR, f 3 R K A IR T 2 KA B T R
3G e TS R IEAE 360 WOl A I R A& R KK
PERK A G 5B T B i 8 (0.57 mg/mL), X A B & 8 3R
JE AR A S RE % 4R 41 2 95 14 25 kBB R AR (R S R 4
it s DT AS ) 70 5 O 10 R 5 L 7 5 B o K, Wi
R R T BORL AR TR B BT 3R A IR R DD A
ST R AL AR O L BRI T T 0 B L 2 S BT A
BRA R
2.4 HXDFRENHIW

P PR 4 W], O [ A 7S AR B o A O Sk B Y AR
o i Ay AR AETE — W22 5. R A R T S 3
i, e S £ 28 K 04 AR X4 F R N A U 4 T R
RS, YA TR g 360 W BT, <3 000 420 43 5 L
M 67 %538 fin & 81% , Hirh <1 000 AY£H 43 5 LI N T
10%,1 000~3 000 M4 43 4 Lb B8 im T 5 %6 . 3 7] i J2&

RIIs% . BFEHBRNELaTaRBALERRERKEENZMN

0.6 a

0.4+

VA TEZ IR

Soluble peptide content/(mg *+ mL™)

0.2+

0.0

0 120 240 360 480
A Iy AR
Ultrasonic power/W
TR [R] FR AN R A 2R 2 ) 2% 5 3 (P <C0.05)
H3 RBERBEMNSTEREKSEZGY A
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Table 1 The statistical results of relative molecular
weight of protein peptides prepared by
ultrasonic intensities

L) WEEARRS  BARxE WA

/W S4FRE SFRE SFRE FoAR
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240 1 143+6" 1 24045b¢ 2 164+74¢ 1.75+0.01"

360 1093+23> 1199+13¢ 2 215+9¢ 1.65+0.02¢

480 112748 1221410 2 254+9° 1.88£0.01¢

T RN [ 275 AN R A ) 3 2 fi) 14 22 57 1 3 (P <C0.05)
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Table 2 Free amino acid composition of H. nehereus protein peptides prepared by

different ultrasonic intensity mg/g
AR 0w 120 W 240 W 360 W 480 W
RE&AM 76.25+1.50¢ 77.87+0.67" 79.20+1.12° 85.54+1.85° 79.85+1.01°
IR 33.57+0.84¢ 34.5040.91¢ 36.6241.44° 38.80+0.70% 37.6440.80%
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o = R 2.30+0.17° 2.7540.21° 2.3840.50" 3.48740.05° 3.77+0.042
AR 36.874-0.68¢ 37.4840.46¢ 39.9541.23" 42.314:0.59* 37.7941.06¢
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i = R 71.79+1.49¢ 73.4040.45¢ 48.5940.53" 88.40+1.21% 79.6141.20"
LR 39.3540.70° 40.7640.82° 40.8440.35" 43.19+1.68° 38.9841.54"
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Table 3 E-tongue analysis of H. nehereus protein peptides prepared by different ultrasonic intensity
Wk oW 120 W 240 W 360 W 480 W
FiR bk —36.5840.14> —35.2540.57* —36.5540.36"> —36.5140.27" —36.2240.35"
FUS 15.7240.03° 15.534-0.01¢ 15.444-0.02¢ 15.384-0.02" 15.4840.01¢
W 6.08+0.01°¢ 6.96+0.03¢ 6.88+0.02¢ 6.83+0.02¢ 6.93+0.01"
NS 0.5840.10% —0.1240.04>  —0.29+0.06¢ —0.35+0.05¢ —0.26+0.02¢
RIS —1.17£0.01¢ —1.2140.02" —1.1540.01% —1.16+0.02¢ —1.16+0.01¢
fif ik 7.71+0.054 7.8640.02¢ 7.9640.05" 8.0840.05% 7.96+0.03"
FE 1.1940.02" 1.280.02° 1.29240.05 1.3240.01% 1.310.02¢
EAUS —7.03+0.10% —7.11£0.06*  —7.11£0.09* —7.1140.00% —7.0940.01*
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